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Saffman [12]
$U= \frac{\Gamma}{4\pi R}(\log\frac{8R}{\sqrt{4\nu t}}-0.558+O(\frac{\nu t}{R^{2}}))$
PIV $\Gamma$
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PIV 3 $r^{*}=(y-y_{c})/D,$ $\omega^{*}=\omega/(U/D)$
4 $y_{c}$ $y$ $D$
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$U$ $\Gamma$ 5 $C$
( 1. (iii) (iv) (v)
$\Gamma(mm^{2}/s)$ $2800\pm 200$ $3600\pm 300$ $6000\pm 200$ $6700\pm 300$ $8200\pm 400$
$U(mm/s)$ $45\pm 7$ $67\pm 12$ $92\pm 8$ $117\pm 12$ $130\pm 12$
$R(mm)$ $18\pm 1$ $19\pm 1$ $19\pm 1$ 21 $\pm 1$ $20\pm 1$










Instability) $[14][15][16]$ (Curvature Instability) [17]
$z\simeq 100(mm)(z/D\simeq 4)$
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